In vitro efficacy of twenty five Trichoderma isolates (twenty were TCMS series viz., TCMS 2, 4, 5, 12, 14a, 14b, 15, 16, 24, 32, 34, 36, 43, 60, 62, 64, 65, 72, 85 and 93, and five Th series; Th 1, 3, 14, 19 and 32) were ascertained for their antagonistic activity against few major plant pathogenic oomycetes namely, Phytophthora infestans, P. parasitica and Pythium aphenidermatum using dual culture technique. P. infestans was isolated from infected potato leaves and Pythium aphenidermatum from infected brinjal. P. parasitica culture was collected from Central Potato Research Institute (CPRI), Simla. The present study was conducted at Biological Control Laboratory, Department of Plant Pathology, G.B. Pant University of Agriculture and Technology, Pantnagar. All the 25 Trichodrma isolates were found significantly effective against the test pathogens. TCMS-36 and TCMS-72 were found highly effective against P. aphinidermatum with 59.57 per cent inhibition of radial growth of the fungus. Maximum reduction in mycelial growth of P. infestans was recorded with isolate TCMS-64 (60.40%) followed by TCMS-65 (59.41%), TCMS-34 (58.42%), TCMS-24, TCMS-43 and TCMS-93 with 57.43 per cent inhibition. While, maximum inhibition of P. parasitica was recorded with TCMS-4 (92.75%) followed by TCMS-36 (92.23%), TCMS-2 (91.71%), TCMS-14a (91.17%) and TCMS-32 (90.67%). The selected potential isolates may be applied to sustainable and eco-friendly management of many major crop diseases caused by the oomycetes and other fungi.
INTRODUCTION
Several phyto-pathogenic oomycetes fungi, such as Phytopthora, Pythium, Peronospora, etc. have been causing enormous losses since many decades due to changes introduced in agriculture system which resulted in detrimental effects on economically important crops. Agrochemicals have been used to manage plant diseases in generally, but chemical control has so many drawbacks like resistance development, effects on non target organisms, environmental pollution, food poisoning etc. While, biological control is risk-free, eco-friendly, sustainable and self perpetuating. In general biocontrol agents interfere with the life cycle of pathogens. Among the micro-organisms fungi are most commonly used as biological control agents to manage soil-borne plant pathogens. Biocontrol fungi are mostly saprophytic and can selfperpetuate abundantly in various kinds of soil (Mukhopadhyay and Mukjerjee, 1998; Singh et al., 2001a; Chaube et al., 2002) . Trichoderma, Gliocladium, Penicillium, Aspergillus, Neurospora, Chaetomium, Arthobotrys etc. are among the important genera of fungi used to control plant diseases. For the first time role of Trichoderma lignorum was used as biological control agent against citrus seedling disease caused by Rhizoctonia solani was implicated (Weindling, 1932) . Mycoparasitism is a complex phenomenon, at first bioagent fungus detect host fungus and tropically grow towards it (Chet et al., 1981) . For establishing contact, Trichoderma spp. produces appressorium and then coil around the host fungus (Inbar et al., 1996) . A hole is formed at the site of the Appressorium attachment on the target fungus and directs the entry of Trichoderma spp. into the lumen of the pathogenicfungus (Rey et al., 2001; Freeman et al., 2002) . Trichoderma spp. has different infection patterns including extracellular enzyme production. Diffusion of enzymes in-turn stimulates the target fungus to release cell-wall oligomers, and such oligomers enhance the production of endochitinases from the Trichoderma spp. which are toxic to the target fungus (Viterbo et al., 2002; Brunner et al., 2003) . The cell wall degrading enzymes from Trichoderma includes -1, 3-glucanase, -1, 6-glucanases, proteases, hydrolases, cellulases etc. (Benitez et al., 1998 Muslim et al., 2003) . Trichoderma spp. are irradiated with ultraviolet light to produce mutants which lacks antibiotic production and mycoparsitism ability (Howell, 2002) . Competition at different rhizosphere varies depending on the availability of carbon, nitrogen, sulphur, phosphorus and other nutrient sources (Benitez et al., 2004) . Hence, the present experiment was ascertained on mass screening of Trichoderma spp. for their antagonism against some plant pathogenic oomycetes fungi in order to screen out the efficient strains of Trichoderma as a sustainable alternative method to manage crop diseases caused by the oomycetes.
MATERIALS AND METHODS

Phytophthora
infestans and Pythium aphenidermatum were isolated from infected potato and brinjal, respectively. Phytophthora parasitica isolate was collected from Central Potato Research Institute (CPRI), Simla. P. aphenidermatum and P. parasitica cultures were grown on potato dextrose agar (PDA) medium at 26±1 0 C while P. infestans was cultured at 16±1 0 C. The cultures were preserved at 4 0 C in a refrigerator. For isolation of Trichoderma spp. Soil samples were collected from copper mining sites/areas of Uttarakhand (Hence, the isolates were named as TCMS series) and the fungus was isolated on Trichoderma Specific Medium (TSM) using serial dilution and pour plate techniques. Twenty five Trichoderma isolates (twenty TCMS series; TCMS 2, 4, 5, 12, 14a, 14b, 15, 16, 24, 32, 34, 36, 43, 60, 62, 64, 65, 72, 85, 93, and five Th series; Th 1, 3, 14, 19; 32) were ascertained for their antagonistic potential against P. infestans, P. aphenidermatum and P. parasitica by using dual culture plate technique. The studies were performed in Petri dishes poured with 20 ml PDA. After solidification of medium, a 5.0 mm disc of the pathogen was cut from the edge of an actively growing culture, using a sterile cork borer, and inoculated in the Petri dish about 1.5 cm apart from the edge. Another 5.0 mm disc of a Trichoderma spp. was inoculated at the opposite end in the Petri dish at 1.5cm from the edge. The experiment was carried out in three replications. The Petri dishes were incubated at 26±1 0 C while for P. infestans it was incubated at 16±1 
RESULTS AND DISCUSSION
Antagonistic potential of 25 Trichoderma isolates was carried out against three oomycetes fungi under in votro conditions. Most of the Trichoderma spp. tested ware found significantly effective on inhibiting the radial growth of target pathogen/s. Treatments were significantly differed from check and one another in inhibiting the radial growth of P. aphinidermatum. TCMS-36 and TCMS-72 were found highly effective against P. aphinidermatum. While, Th-14 was found least effective with 31.9% inhibition of radial growth followed by TCMS-62 with 34.04% inhibition ( Fig 1 and Plate 3) . However the efficacy of tested Trichoderma spp. against P. parasitica under laboratory conditions was above 50 per 
